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PROBLEM TO BE SOLVED: To collectively discharge the deteriorated developer, from plural 
developing units. 

SOLUTION: This device Is provided with a discharging tube for concentratedly discharging the 
developer becoming in excess as a result of the developer newly replenished in the developing units 
4Y, 4M, 4C and 4K, into the center shaft of the developing device assembly 4. The developer 
concentrated in the center shaft (in pipe shape) is transported to the shaft end through an auger 
disposed in the center shaft, allowed to fall in a connecting pipe 25 and join the connecting pipe 22. The 
connecting pipe 22 is the pipe for recovering the waste toner on a belt 5, and incorporate the auger. 
The waste toner and the deteriorated developer are recovered In a recovering box 1 7 through this 
connecting pipe 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The development roll which equipped the cylinder- like front face arranged at the cylinder-like 
development sleeve and the aforementioned development sleeve inside which convey 2 component 
developer which consists of the developer, toner (AOl), and carrier which are characterized by having 
the following requirements to a development field with the magnet roll which has two or more magnetic 
poles, The 1st developer stirring field which adjoins the development roll hold section and the 
aforementioned development roll hold section in which the aforementioned development roll is held, 
and is prolonged in the shaft orientations of a development roll, (A02) And while adjoining the 
aforementioned 1st developer stirring field, being arranged at the aforementioned development roll and 
an opposite side and the portion except shaft-orientations both ends being divided by the bridge wall 
with the aforementioned 1st developer stirring field The 2nd developer stirring field formed between the 
container outer walls to which shaft-orientations both ends connect with the aforementioned 1st 
developer stirring field, and extend along with the aforementioned bridge wall and its bridge wall, The 
development container which has the developer exhaust port which discharges the surplus developer of 
the opening of the developer which is established in the aforementioned container outer wall and 
supplies new 2 component developer to the interior, and the interior. The 1st conveyance member stirred 
while it is arranged to the aforementioned 1st developer stirring field and 2 component developer is 
conveyed in the direction of development roll axis, (A03) (A04) The 2nd conveyance member stirred 
while it is arranged to the aforementioned 2nd developer stirring field and 2 component developer is 
conveyed to the aforementioned 1st conveyance member and an opposite direction, the aforementioned 
developer exhaust port which adjoined the aforementioned (AOS) opening of the developer, and was 
formed in the developer flow direction upstream. 

[Claim 2] The aforementioned development container with which the developer exhaust port was 
formed in the downstream edge of the developer according to claim 1 characterized by having the 
following requirements, and the aforementioned (A06) 1st stirring field, and the opening of the 
developer was formed in the upstream edge of the aforementioned 2nd stirring field. 
[Claim 3] The aforementioned developer exhaust port formed near the developer according to claim 2 
characterized by having the following requirements, and the magnetic pole which makes the developer 
on the development sleeve of the aforementioned (A07) magnet roll exfoliate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the image formation equipment whole explanatory drawing equipped with the 
example 1 of the developer of this invention. 

[Drawing 2] Drawing 2 is expansion explanatory drawing of a developer shown in aforementioned 
drawing 1 , drawing 2 A is the IIA-IIA line cross section of drawin g 4 , and drawing 2 B is the IIB-IIB 
line cross section of drawing 4 . 

[Drawin g 3] Drawing 3 is explanatory drawing of the development container shown in aforementioned 
drawing 2 , and drawing 3 A is the perspective diagram of a development counter, and drawing showing 
the state where drawing 3 B removed the developer supply member from the aforementioned 
development counter. 

[Drawing 4] Drawing 4 is the IV-IV line cross-section enlarged view of the aforementioned drawing 2 
A. 

[Drawing 5] Drawing 5 is the cross-section perspective diagram of the important section shown in 
aforementioned drawing 4 . 

[Drawing 6] Drawing 6 is important section expansion explanatory drawing of the example 2 of the 
developer of this invention. 
[Description of Notations] 

(Nl, SI, N2, S2, N3) - [ - A development field RO / - A development roll ROa / ~ A magnet roll ROb / 
- A development sleeve Rl / - The 1st conveyance member, R2 / - It is a member the 2nd ] A 
magnetic pole, N3 - A pick-off magnetic pole (magnetic pole which makes a developer exfoUate), Q2 
41 [ " The 1st developer stirring field 44 / - The 2nd developer stirring field, 45 / ~ A bridge wall, 48 / 
" The opening of the developer, 52 / - Developer exhaust port ] - A development container, 42 ~ The 
development roll hold section, 43 
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[Drawing 3] 
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[Drawing 5 ] 
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[Drawing 6] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the developer which uses 2 
component developer which consists of a toner and a carrier especially in image formation equipments, 
such as an electrophotography copying machine and a LASER beam printer, about the developer which 
develops the electrostatic latent image formed on the image support in a toner image. 
[0002] 

[Description of the Prior Art] Conventionally, in the dry type copying machine etc., the developer which 
performs visualization of the electrostatic latent image on the front face of a photo conductor, i.e., 
development, with 2 component developer which consists of a toner and a carrier is used. In such a 
developer, while the toner is consumed by development operation, a carrier remains in a developer, 
without being consumed. Therefore, the situation of adhesion of the toner to a front face arises, it is 
polluted, and it deteriorates as stirring frequency of the carrier stirred with a toner within a developer 
increases. For this reason, by falling gradually, the electrification performance of a developer produces 
quality-of-image defects, such as a fogging (phenomenon in which the toner charged in reversed polarity 
when the electrification performance of a developer fell occurs, and a toner adheres to the non-picture 
section on a photo conductor at the time of development), and has become the cause of reducing quality 
of image remarkably. 

[0003] Since it was made for quality-of-image defects, such as a fogging, not to arise until now, the 
developer with which it deteriorated in the development container periodically needed to be exchanged. 
And in order to exchange the developer, the effort of a great maintenance was applied. Then, for the 
purpose of doing the exchange work of a developer unnecessary, the developer which consists of 
mixture of a carrier and a toner is supplied in a development container, the degradation developer which 
carried out electrification performance degradation is discharged from a development container, and the 
developer which enabled it to suppress electrification performance degradation is proposed, as this kind 
of technology, the technology (JOl) which is the following called "TORIKKURU development method" 
is known conventionally 

[0004] (JOl) apart from supply of the toner consumed, a new carrier is suppUed in a development 
container, from the developer exhaust port prepared in the development vessel-wall side, the developer 
which is in the development container which became superfluous overflows, and is discharged, and the 
technology indicated by the official report of ****** given in a JP,2-21591,B (JP,59- 100471, A) official 
report is collected by the container for developer recycling By performing supply and eccrisis of such a 
carrier and a degradation developer repeatedly, the developer which is polluted within a development 
container and deteriorates is replaced by the toner and carrier which are newly supplied. Thereby, the 
electrification performance of a developer is maintained and deterioration of quality of image is 
suppressed. 
[0005] 

[Problem(s) to be Solved by the Invention] 
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(Trouble of the above (JOl)) Although it was the composition which discharges with gravity the 
developer which overflowed from the developer exhaust port in the developer proposed above (JOl), 
there was a trouble of being discharged instead of the developer supplied newly being a degradation 
developer since the eccrisis position is not suitable. 

[0006] this invention makes the following (OOl) written content a technical problem in view of the 
above-mentioned situation. 

(OOl) Prevent that the developer newly supplied instead of the degradation developer is discharged, and 

exchange of a degradation developer and a new developer should be performed good. 

[0007] 

[Means for Solving the Problem] Next, although this invention thought out in order to solve the 
aforementioned technical problem is explained, in order to make easy correspondence with the element 
of the below-mentioned example, what surrounded the sign of the element of an example in the 
parenthesis is appended to the element of this invention. In addition, the reason for making this 
invention correspond with the sign of the below-mentioned example, and explaining it is for making an 
understanding of this invention easy, and is not for limiting the range of this invention to an example. 
[0008] In order to solve the aforementioned technical problem, (This invention) The developer of this 
invention It is characterized by having the following requirements. (AOl) 2 component developer which 
consists of a toner and a carrier The development roll which equipped the cylinder-like front face 
arranged at the cylinder-like development sleeve (ROb) and the aforementioned development sleeve 
(ROb) inside which are conveyed to a development field (Q2) with the magnet roll (ROa) which has two 
or more magnetic poles (Nl, SI, N2, S2, N3) (RO), The development roll hold section in which the 
aforementioned development roll (RO) is held (42), (A02) The 1st developer stirring field which adjoins 
the aforementioned development roll hold section (42), and is prolonged in the shaft orientations of a 
development roll (RO) (43), And while adjoining the aforementioned 1st developer stirring field (43), 
being arranged at the aforementioned development roll (RO) and an opposite side and the portion except 
shaft-orientations both ends being divided by the bridge wall (45) with the aforementioned 1st developer 
stirring field (43) The 2nd developer stirring field formed between the container outer walls to which 
shaft-orientations both ends connect with the aforementioned 1st developer stirring field (43), and 
extend along with the aforementioned bridge wall (45) and its bridge wall (45) (44), The development 
container which has the developer exhaust port (52) which discharges the surplus developer of the 
opening of the developer (48) which is established in the aforementioned container outer wall and 
supplies new 2 component developer to the interior, and the interior (41), The 1st conveyance member 
stirred while it is arranged to the aforementioned 1st developer stirring field (43) and 2 component 
developer is conveyed in the direction of development roll axis (Rl), (A03) The 2nd conveyance 
member stirred while it is arranged to the aforementioned 2nd developer stirring field (44) and 2 
component developer is conveyed to the aforementioned 1st conveyance member (Rl) and an opposite 
direction (R2), (A04) (AOS) The aforementioned developer exhaust port which adjoined the 
aforementioned opening of the developer (48) and was formed in the developer flow direction upstream 
(52). 

[0009] (Operation of this invention) In the developer of this invention equipped with the above- 
mentioned feature The development roll hold section in which a development container (41) holds a 
development roll (RO) (42), It has the 1st developer stirring field (43) which adjoins the aforementioned 
development roll hold section (42), and is prolonged in the shaft orientations of a development roll (RO), 
and the 2nd developer stirring field (44) which adjoined the aforementioned 1st developer stirring field 
(43), and has been arranged at the aforementioned development roll (RO) and the opposite side. The 
aforementioned 1st developer stirring field (43) It reached, and it was divided by the bridge wall (45) 
except for the aforementioned shaft-orientations both ends, and the 2nd developer churning field (44) is 
connected at the aforementioned shaft-orientations both ends. The 2nd conveyance member (R2) which 
has been arranged to the aforementioned 1st developer stirring field (43) and which reached the 1st 
conveyance member (Rl) and has been arranged to the 2nd developer stirring field (44) is stirred 
conveying 2 component developer to an opposite direction mutually. Therefore, developer [ 1st ] 
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churning field (43) Reaching and circulating through the 2nd developer churning field (44), it is 
conveyed and the aforementioned 2 component developer is agitated. 2 component developer stirred 
while the aforementioned 1st developer churning field (43) was conveyed adheres to a development 
sleeve (ROb) by the magnetism of the magnetic pole (Nl) of the aforementioned magnet roll (ROa), and 
is conveyed to the aforementioned development field (Q2). 

[0010] Consumption of the aforementioned 2 component developer supplies a new developer in a 
development container (41) from the opening of the developer (48). Moreover, a surplus developer is 
discharged from the aforementioned developer exhaust port (52) which adjoined the aforementioned 
opening of the developer (48) and was formed in the developer flow direction upstream. Therefore, 
since a new developer is suppUed to the position of the downstream which adjoined the aforementioned 
developer exhaust port (52), it cannot be discharged instead of a surplus developer and the exchange 
with a surplus developer and a new developer can be performed good, and it is stabilized, can maintain a 
fixed electrification performance, and can prevent deterioration of quality of image. 
[0011] 

[Embodiments of the Invention] 

(Gestalt 1 of operation) The gestalt 1 of operation of the developer of this invention is the 
aforementioned development container which is characterized by having the following requirements in 
the aforementioned this invention and with which the developer exhaust port (52) was formed in the 
downsfream edge of the aforementioned (A06) 1st stirring field (43), and the opening of the developer 
(48) was formed in the upstream edge of the aforementioned 2nd stirring field (44) (41). 
(Operation of the gestalt 1 of operation) with the gestalt 1 of operation of this invention equipped with 
the above-mentioned composition, 2 component developer suppUes from the opening of the developer 
(48) formed in the upstream edge of the 2nd stirring field (44) of a development container (41) -- having 
- the [ the aforementioned 2nd stirring field (44) and ] -- it is stirred and conveyed in 1 churning field 
(43) And 2 component developer which deteriorated through the development process is discharged 
from the developer exhaust port (52) formed in the downstream edge of the aforementioned 1st stirring 
field (43). For this reason, 2 component developer by which supply was carried out [ aforementioned ] is 
supplied, and is not immediately discharged from a developer exhaust port (52). 
[0012] (Gestalt 2 of operation) The gestalt 2 of operation of the developer of this invention is the 
aforementioned developer exhaust port formed near [ which is characterized by having the following 
requirements in either the aforementioned this invention or the gestalt 1 of operation ] the magnetic pole 
(N3) which makes the developer on the development sleeve (ROb) of the aforementioned (A07) magnet 
roll (ROa) exfoliate (52). 

(Operation of the gestalt 2 of operation) With the gestalt 2 of operation of this invention equipped with 
the above-mentioned composition, the toner which constitutes the developer on the aforementioned 
development sleeve (ROb) is consumed by development operation. The aforementioned developer 
exfoliates from a development sleeve (ROb) by the magnetic pole (N3) which makes the developer of a 
magnet roll (ROa) exfoliate. The aforementioned developer which exfoliated is discharged from the 
developer exhaust port (52) formed near the aforementioned magnetic pole (N3). Therefore, the 
developer which was used by the development process and deteriorated is discharged and the supplied 
new developer is not discharged. 
[0013] 

[Example] Next, although the example (example) of the gestalt of operation of this invention is 
explained referring to a drawing, this invention is not limited to the following examples. The rectangular 
coordinates shaft X-axis, a Y-axis, and the Z-axis are defined in the direction of the arrows X, Y, and Z 
which intersect perpendicularly mutually in a drawing in order to make an understanding of future 
explanation easy, and it is a left about the front and the direction of arrow Y in the direction of arrow X. 
An arrow Z direction is made into the upper part. In this case, in back, the direction (left) of Y, and a 
retrose (the direction of -Y), the method of the right, a Z direction (upper part), and a refrose (- Z 
direction) serve as [ the direction of X (front), and a refrose (the direction of -X) ] a lower part. 
Moreover, it is called a cross direction or X shaft orientations including the front (the direction of X), 
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and back (the direction of -X), is called a longitudinal direction or Y shaft orientations including a left 
(the direction of Y), and the method of the right (the direction of -Y), and is made the vertical direction 
or Z shaft orientations including the upper part (Z direction) and a lower part (- Z direction). That "-" 
was furthermore indicated to be in drawing and "0" shall mean the arrow which goes to a table from the 
reverse side of space, and that "x" was indicated to be in "O" shall mean the arrow which goes to the 
front shell reverse side of space. 

[0014] (Example 1) Drawing 1 is the image formation equipment whole explanatory drawing equipped 
with the example 1 of the developer of this invention. Drawing 2 is expansion explanatory drawing of a 
developer shown in aforementioned drawing 1 , drawing 2 A is the IIA-IIA line cross section of drawin g 
4 , and drawing 2 B is the IIB-IIB line cross section of drawing 4 . Drawing 3 is explanatory drawing of 
the development container shown in aforementioned drawing 2 , and drawing 3 A is the perspective 
diagram of a development counter, and drawing showing the state where drawing 3 B removed the 
developer supply member from the aforementioned development counter. Drawing 4 is the IV-IV Ime 
cross-section enlarged view of the aforementioned drawing 2 A. Drawing 5 is the cross-section 
perspective diagram of the important section shown m aforementioned drawing 4 . Image formation 
equipment U is equipped with the copying machine Ul of the digital formula as a main part of image 
formation equipment which has platen glass (transparent manuscript base) Al on the upper surface, and 
the automatic manuscript transport device U2 with which it is equipped free [ attachment and 
detachment ] on the aforementioned platen glass Al in di-awing 1 . the aforementioned automatic ^ 
manuscript transport device U2 has the manuscript medium tray TRk in which the manuscript Gi (i- -- 
1, 2, ~, n, and ~ not shown) of the various sizes which it is going to copy is laid in piles The manuscnpt 
laid'in the manuscript medium tray TRk is conveyed in the copy position on platen glass Al, and the 
manuscript [ finishing / a copy ] Gi is constituted so that it may be discharged by the manuscript 
delivery tray TRh. 

[0015] The aforementioned copying machine Ul has UI (user interface), the image input terminal IIT 
(following, IIT) as a picture read station arranged one by one under the aforementioned platen glass Al 
and the image output terminal lOT (following, lOT) as the operation section for image recording, and 
installation performance specification (image-processing system) prepared between Above IIT and lOT. 
[0016] A user is the portion which carries out alter operation of the operation command signals, such as 
a copy start, and Above Ul has the display, the copy start button, the copy setting number-of-sheets 
input key, etc. Presenting of the information about the present estabUshed state of image formation 
equipment U etc, is performed to the aforementioned display. IIT as a manuscript reader arranged under 
the platen glass Al with the main part of copying machine Ul transparent upper surface has the 
exposure system register sensor (platen register sensor) Sp arranged in the platen register position (OPT 
position), and tiie exposure optical system 1. This exposure optical system 1 has the lamp unit 2 which 
can move, the lamp 3 and the 1st mirror 4 for manuscript lighting are unified, and this lamp unit 2 is 
constituted. Moreover, the aforementioned exposure optical system 1 has the move mirror unit 5 which 
moves at the rate of one half of the traverse speed of the aforementioned lamp unit 2. This move mirror 
unit 5 consists of the 2nd mirror 6 and the 3rd mirror 7. 

[0017] And if the aforementioned lamp unit 2 moves to the longimdinal direction in drawing 1 in 
parallel to a manuscript and the aforementioned move mirror unit 5 moves only one half of distance at 
the rate of one half of the traverse speed of the aforementioned lamp unit 2, the distance between 
Manuscript Gi and a lens 8 will be kept constant. In tiiat case, the reflected light of the manuscript Gi 
illuminated with the aforementioned lamp 3 is constituted so that it may converge on CCD (solid state 
image pickup device) through the aforementioned exposure optical system 1. Above CCD has the 
ftmction to change into an electiical signal the manuscript reflected light which it converged on the 
image pck-up side. 

[0018] Moreover, installation performance specification adjusts the gain of the analog electrical signal 
of the reading picture acquired by CCD (solid state image pickup device) of Above IIT, changes it into a 
digital signal, and has the picture reading data output means 1 1 which ou^uts by performing a shading 
compensation etc. Moreover, installation performance specification has a write-in image data output 
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means 12 by which the picture reading data which the aforementioned picture reading data output means 
11 outputs are inputted, and the write-in image data output means 12 has the image memory 13 which 
memorizes image data temporarily. The write-in image data output means 12 performs data processing, 
such as concentration amendment and enlarging-or-contracting amendment, to the inputted 
aforementioned picture reading data, and has the function outputted to lOT as image data for writing 
(laser drive data). 

[0019] The laser driving-signal output unit 14 of lOT into which the picture write data (laser drive data) 
which the write-in image data output means 12 of Above installation performance specification ou^uts 
is inputted outputs the laser driving signal according to the inputted image data to ROS (a scanner write- 
in [ optical ], i.e., latent-image formation equipment). Above ROS scans the electrostatic latent-image 
write-in position Ql of image support 16 front face to rotate by the laser beam modulated by the 
inputted aforementioned laser driving signal. Along with the hand of cut, the charger 17 for 
electrification is arranged at the upstream of the aforementioned latent-image write-in position Ql at the 
image support 16 circumference of the above, Developer D is arranged one by one in the development 
position Q2 at the downstream of the aforementioned latent-image write-in position Ql, the imprint 
machine 19 is arranged in the imprint position Q3, and the cleaner unit 20 is arranged further at the 
downstream. In addition, between the aforementioned development position Q2 and the imprint position 
Q3, the toner image concentration sensor SNd which detects the concentration of the toner image 
(namely, patch) of a small area formed on the image support 1 6 is arranged. 

[0020] Moreover, the middle tray TO for [ temporarily ] a stock used at the time of the 1st medium tray 
Tl which goes caudad and holds a sheet one by one, the 2nd medium tray T2, and a double-sided copy 
etc., the 3rd medium tray T3, the 4th medium tray T4, and the 5th medium tray T5 that holds an 
extensive sheet are contained free [ attachment and detachment ] by the aforementioned main part Ul of 
a copying machine, and the 1st medium tray Tl of the above ~ corresponding - the [ the 1st delivery 
roll Rl 1 and ] ~ it sells one, roll equipment R12 and the 1st TEIKU away roll equipment R13 are 
arranged, and the 1st feed sensor SNl is arranged before the aforementioned 1st TEIKU away roll 
equipment R13 and each aforementioned medium trays T2-T5 - also receiving ~ the same delivery roll 
R21 and - R51 -- selling - roll equipment R22 and - R52, TEIKU away roll equipment R23, and ~ 
R53, the feed sensor SN2, and the ~SN5 grade are arranged Moreover, to the aforementioned middle 
fray TO, a delivery roll ROl, TEIKU away roll equipment R03, and the feed sensor SNO grade are 
arranged. The middle fray TO is a tray used when circulating record sheet (following sheet) S to which 
the 1st copy was performed on the occasions, such as a double-sided copy or a multiplex copy, and 
resending to the aforementioned imprint position Q3. 

[0021] The manual feed fray 21 is formed in the right-hand side upper part position of the 1st mediuni 
fray Tl of the above. Each sheet sent out from the sheet conveyed with the rollers R6 and R7 for feeding 
and each aforementioned medium trays T1-T5 is conveyed through the 1st sheet conveyance way 22 in 
the aforementioned imprint position Q3 from a manual feed fray 21. The sheet which has the 1st sheet 
conveyance way 22 conveyed is detected by the aforementioned 1st feed sensor SNl and the sheet 
register sensor SNy. After making the termination of the aforementioned 1st sheet conveyance way 22 
suspend the sheet S conveyed by the sheet conveyance dfrection upsfream of the aforementioned imprint 
position Q3, the register gate 23 and tiie register roll 24 for carrying in to the aforementioned imprint 
position Q3 are arranged. The aforementioned imprint machine 19 arranged in the imprint position Q3 
makes the sheet S which passes through the imprint position Q3 imprint the toner image of image 
support 16 front face. Image support 16 front face which passed through the aforementioned imprint 
position Q3 is again charged uniformly witii tiie aforementioned electrification vessel 17, after the toners 
which remained on the front face are collected by the aforementioned cleaner unit 20. 
[0022] The sheet S which had the toner image imprinted is conveyed in the fixing position Q4 through 
the conveyance belt 26 of the 2nd sheet conveyance way 25 linked to the sheet eccrisis fray TR in the 
aforementioned imprint position Q3. The fixing equipment F which has the fixing rolls 27 and 28 of the 
couple which consists of a heating roller 27 and a pressure roll 28 is arranged in the fixing position Q4, 
and it is constitiited so that the non-estabUshed toner image on the sheet S which passes through the 
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fixing position Q4 may be established by heating pressurization. Heater 27h for fixing is built in the 
fixing roll 27 interior of the above. In addition, it is detected by the fixing temperature sensor SNt, and 
fixing equipment F is adjoined, the fixing equipment eccrisis sensor SNf is arranged at the downstream, 
and heating roller 27 skin temperature is ********. The eccrisis roller 29 for discharging a sheet at the 
sheet eccrisis tray TR is formed in the aforementioned 2nd sheet conveyance way 25 at the downstream 
of the aforementioned fixing position Q4. 

[0023] The change gate 31 is arranged on the aforementioned 2nd sheet conveyance way 25 at the 
upstream of the aforementioned eccrisis roller 29. The change gate 31 is used in case the conveyance 
direction of the sheet S on the aforementioned 2nd sheet conveyance way 25 is changed in the direction 
of the sheet circuit 32 or the aforementioned sheet eccrisis tray TR. The sheet circuit 32 is connected to 
the sheet reversal way 33 and the aforementioned middle tray TO via the change gate 34. The 
aforementioned change gate 34 makes the sheet S of the sheet circuit 32 go to the sheet reversal way 33, 
when performing a double-sided copy, and it is made to go at the direct middle tray TO in a multiplex 
copy. In case the sheet S to pass is conveyed caudad, when movement in the lower part of Sheet S is 
allowed by elastic deformation, the sheet S which passed through the Mylar gate 36 switchbacks and it 
is conveyed up, the Mylar gate 36 of the shape of a sheet prepared in the aforementioned sheet reversal 
way 33 and the toothed of a comb is constituted so that it may guide in the direction of the middle fay 
TO. The sheet S once held in the middle tiray TO is constituted so that it may be re-conveyed by the 
aforementioned 1st sheet conveyance way 22 fi'om the middle tray TO in the aforementioned imprint 
position Q3. 

[0024] In drawing 2 , the developer D which countered the image support 16 and has been arranged in 
the development field Q2 has the development container 41 which holds 2 component developer which 
consists of the toner of negative-electi-ode electiification nature, and Ihe magnetic carrier of positive- 
electrode electrification nature. The aforementioned development container 41 has 2nd developer 
****** 44 which is the 2nd developer stirring field which adjoins 1st developer ****** 43 which is the 
1st developer stirring field which adjoins tiie development roll hold section 42 and the aforementioned 
development roll hold section 42 which hold the development roll RO, and developer ****** 43 of the 
above 1st. As shown in drawing 4 , between developer ****** 43 of the above 1st, and 2nd developer 

44^ the bridge wall 45 is formed in portions other than tiiose both ends, and 1st developer 
****** 43'and 2nd developer ****** 44 are connected in the connection E of the cross-direction (X 
shaft orientations) both ends. In drawing 4 , the 1st conveyance member Rl is arranged at developer 
****** 43 Qf the above 1st, and the 2nd conveyance member R2 is arranged at developer ****** 44 of 
the above 2nd. 

[0025] Moreover, as shown in dravyine 2 , in the development roll hold section 42, tiie thickness 
specification-part material 47 for regulating the thickness of the developer on the aforementioned 
development roll RO is arranged. Furthermore, tiie opening 48 (refer to drawing 2 B) of tiie developer is 
formed in the upper surface of developer ****** 44 of tiie above 2nd. The developer stay section 50 
which bulges in tiie metiiod of outside firom tiie outside side of the development container 41 is formed 
in developer **** 44 of the above 2nd. The developer stay section 50 is formed with the method 
projection wall 51 of outside which has base 51a, upper surface 51b, side-attachment-wall 51c parallel 
to tiie side attachment wall of aforementioned developer **** 44, 51d of upstieam end walls arranged at 
tiie downsti-eam of a developer which has aforementioned developer **** 44 conveyed, and downsti-eam 
end- wall 51e. The developer exhaust port 52 (refer to drawing 4 ) is formed in the portion near 
aforementioned developer **** 44 at aforementioned downstream end-wall 51e. The developers 
discharged from the developer exhaust port 52 are collected tiirough tiie developer exhaust passage 53 
by tiie container 54 for developer recycling. The aforementioned developer reservoir 50 is formed in tiie 
field (field except the connection E of an order edge) which is a field of developer ****** 44 of tiie 
above 2nd shown in drawing 4 , and was divided by the aforementioned bridge wall 45 witti developer 
****** 43 of tiie above 1st. The aforementioned field is a field where it was divided with the 
aforementioned bridge wall 45 from 1st developer ****** 43 to which the surface height of a developer 
is changed by rotation of the development roll RO, and the flow of a developer was limited in tiie fixed 
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direction, and is a field by which the upper surface position of a developer was stabilized. In addition, in 
order to lessen the rate discharged immediately after the supplied new developer supplying, the 
aforementioned opening 48 of the developer is formed in the conveyance direction downstream from the 
position of the aforementioned developer stay section 50. As mentioned above, the development 
container 41 (42-53) in this example consists of elements shown with the aforementioned signs 42-53. 
[0026] drawing 4 - setting -- the [ the above 1st and ] - the gears Gl and G2 for [ driven ] which 2 
conveyance members Rl and R2 are constituted by the screw for conveyance with which the 
circumference of the axis of rotation was equipped, and gear mutually in the back end section (-X side 
edge section) of each shaft have fixed Moreover, the gear Gl of the aforementioned 1st conveyance 
member Rl has geared on the gear GO with which the back end section (-X side edge section) of the 
shaft of the aforementioned development roll RO was equipped. If tuming effort is transmitted by the 
motor M for developers (refer to drawing 2 ) and a gear GO rotates, it is constituted by the 
aforementioned gear GO so that the gears Gl and G2 of each other may also be rotated to an opposite 
direction, the [ and / the aforementioned gears Gl and G2, the above 1st which rotates in one, and ] - by 
2 conveyance members Rl and R2, as shown in drawing 4 , a developer circulates within the above 1st, 
2nd developer ****** 43, and 44 

[0027] The aforementioned development roll RO has magnet roll ROa fixed to the development container 
41, and development sleeve ROb arranged free [ rotation on the outside ]. The aforementioned magnet 
roll ROa is located near the pickup magnetic pole Nl and the aforementioned thickness specification-part 
material 47 which make a developer stick to development sleeve ROb. The trimming magnetic pole SI 
and developer which participate in developer thickness It is constituted by pick-off**** N3 which 
makes the conveyance magnetic pole N2 to convey, the development magnetic pole S2 which is made to 
move a toner onto the image support 16, and is developed in a toner image, and the developer which 
remains on development sleeve ROb after a development process end exfoliate firom development roll 
RO front face. With rotation of the aforementioned development roll RO, the developer of developer 
**** 43 of the above 1st adheres to the fi-ont face of the aforementioned development roll RO, and is 
conveyed in the aforementioned development position Q2. 

[0028] In drawing 3 B, the developer filling-neck-appendix retaining walls 57 and 57 are arranged 
before and behind the aforementioned opening 48 of the developer. As shown in drawing 3 A, the 
developer filling neck appendix 58 has pasted the developer filling-neck-appendix retaining walls 57 
and 57. In drawing 2 and drawing 3 , the developer conveyance auger 61 with which the auger axis-of- 
rotation 59 and auger axis-of-rotation 59 circumference was equipped is arranged possible [ rotation ] in 
the developer filling neck appendix 58. Gear G3 is being fixed to the end of the aforementioned auger 
axis of rotation 59, and gear G3 is connected to the motor M for developers through the clutch 62 (refer 
to drawing 2 A). The motor M for developers is driven by the motorised circuit 63 for developers which 
the controller C which controls operation of a copying machine Ul controls. 
[0029] The developer storage container 64 is connected to the end of the aforementioned developer 
fiUing neck appendix 58. Filling-neck-appendix 64a is prepared in the upper surface of the 
aforementioned developer storage container 64, and 2 component developer with the high toner 
concentration supplied fi-om here (henceforth a "high concentration developer") is stored in the 
aforementioned developer storage container 64. The high concentration developer carried in in the 
developer filling neck appendix 58 fi-om the aforementioned developer storage container 64 is conveyed 
by the aforementioned developer conveyance auger 61 which the aforementioned motor M for 
developers is driving, and carries out a rotation drive when a clutch 62 is ON, and is supplied in 2nd 
developer ****** 44 firom the opening 48 of the developer. Supply of this high concentration developer 
is performed when the toner concentration Tb in a container which the toner concentration sensor SNv 
(refer to drawing 2 ) in a container arranged in the development container 41 detects at the time of 
anticipated use is below the reference value Tbo. In addition, supply of a high concentration developer is 
performed when the development toner image concentration detected to predetermined timing by the 
aforementioned toner image concentration sensor SNd (refer to drawing 1 ) is below a reference value. 
Moreover, rotation of the aforementioned motor M for developers is constituted so that it may be 
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transmitted to the aforementioned gear GO through a clutch 66 (refer to drawing 2 A). 
[0030] (Operation of an example 1) The developer of this invention equipped with the above-mentioned 
composition sets example 1, and the image support 16 is uniformly charged in negative polarity in the 
front face with electrification equipment 17. Next, ROS is exposed and an electrostatic latent image is 
formed in the front face of the image support 16 of it. It rotates in the direction which conflicts mutually, 
and let the 1st in the aforementioned development container 41 of Developer D, the 1st which were held 
in 2nd developer **** 43 and 44, and the 2nd conveyance members Rl and R2 be the developers of two 
homogeneous components with which triboelectrification was made by the mixed operation with a toner 
and a carrier while they stir and convey the high concentration developer supplied from the opening 48 
of the developer. This 2 component developer mixed uniformly is made to adsorb in layers on a 
development sleeve ROb peripheral surface by the magnetism of the pickup magnetic pole Nl of magnet 
roll ROa (pickup). The developer of the front face of the development roll RO is formed in a uniform 
layer of the aforementioned thickness specification-part material 47. The uniform developer layer 
formed in the front face of the aforementioned development roll RO develops the electrostatic latent 
image on the image support 16 in a toner image in the development field Q2. After a development 
process end, the developer which remains on the development roll RO exfoliates by the pick-off 
magnetic pole N3 from development roll RO (namely, development sleeve ROb) front face (pick off), 
and is stirred and conveyed again. 

[0031] After the sheets S, such as a record sheet by which a toner image is imprinted, or transparent 
imprint material, are taken out and conveyed from medium trays T0-T5 and are made to stop at the 
register gate 23, they are conveyed to predetermined timing with the register roll 24 in the imprint 
position Q3 between the image support 16 and the imprint machine 19. In the imprint position Q3, the 
toner image on the image support 16 is imprinted on Sheet S with the imprint vessel 19. And the sheet S 
with which the toner image was imprinted is fixing equipment F, and heating fixing is carried out and it 
is discharged by the sheet discharge tray TR. The toner with which the aforementioned image support 16 
which finished the imprint of a toner image remained in the front face by the cleaner unit 20 after that is 
written. 

[0032] If the above copy operation is repeated, the toner in the developer contained in the development 
container 41 of the developer D of aforementioned drawing 2 is consumed gradually, and it falls, the 
ratio, i.e., the toner concentration, of the toner to a carrier. Change of this toner concentration is detected 
by the toner concentration sensor SNv in a container formed in the development container 41 . If the 
aforementioned toner concentration Tb in a container becomes below a proper range required for 
development, the aforementioned controller C will turn ON the aforementioned clutch 62, will drive the 
developer conveyance auger 61, and will supply the high concentration developer in the developer 
storage container 64 in the development container 41 from the opening 48 of the developer. 
[0033] On the other hand, the carrier in the developer in the development container 41 is not consumed 
by development operation, and it stirs together with a toner within the development container 41, or 
toner adhesion on a carrier front face arises under the influence of contact to the image support 16 and a 
toner etc. in the influence of the magnetism of the magnet roller of the development roll RO, and a row, a 
front face etc. is polluted gradually, and it deteriorates. Thus, when the carrier deteriorates, a developer 
electrification performance will fall, it will become impossible to give the predetermined amount of 
electrifications to a toner, and deterioration of quality of image will be produced. In drawing 4 , the 
developer which circulates through the above 1st and 2nd developer **** 43 and 44 piles up in the 
developer stay section 50 formed with the method projection wall 5 1 of outside formed in developer 
**** 44 side attachment wall. It is the developer which is piling up in the developer stay section 50, and 
the developer of the portion near aforementioned developer **** 44 is dragged by the developer which 
has developer **** conveyed, and moves. This developer is discharged by the developer exhaust 
passage 53 from the developer exhaust port 52 formed in the portion near aforementioned developer 
**** 44 of the aforementioned downstream end-wall 51e. The discharged developers are collected by 
the container 54 for developer recycling. 

[0034] The position of the opening 48 of the developer is in the developer flow direction downstream of 
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the developer exhaust port 52. For this reason, without being discharged, the new developer supplied 
from the opening 48 of the developer is stirred, and is conveyed to the development field Q2. Therefore, 
within a development container, it becomes possible to come to perform the exchange with the 
developer which is discharged and which deteriorated, and a new developer good, to be stabilized, to be 
able to maintain a fixed electrification performance, and to maintain high definition. 
[0035] (Example 2) Drawing 6 is important section expansion explanatory drawing of the example 2 of 
the developer of this invention. In this example 2, the detailed explanation which gives the same sign to 
the element corresponding to the element of an example 1 , and overlaps is omitted. In this example 2 
the developer exhaust port 67 is formed instead of the developer exhaust port 52 prepared in the 2nd [ of 
the aforementioned example 1 ] developer ****** 44 side. The developer exhaust port 67 is near the 
pick-off magnetic pole N3 of magnet roll ROa, and is formed in development container 41 outer wall of 
the lower part of the development roll RO. The shutter 68 for developer discharge is formed in the 
aforementioned developer exhaust port 67. The shutter 68 for developer discharge is opened and closed 
by the cross direction (X shaft orientations) by the solenoid for developer discharge which has been 
arranged at the posterior (it sets to the -X side and drawing 6 , and is the background of the shutter 68 
for developer discharge) and which is not illustrated. The solenoid for developer discharge which does 
not carry out [ aforementioned ] illustration operates by the solenoid drive circuit 69 for developer 
discharge which Controller C controls. The container 72 for developer recycling which collects the 
developers discharged through the developer exhaust passage 71 is arranged at the lower part of tiie 
aforementioned developer exhaust port 67. In addition, in this example 2, the developer stay section 50 
of the aforementioned example 1 is not formed. Moreover, 2 component developer which was supphed 
to the opening 48 of the developer of the development container 41 from feed-hopper 73a of the 
developer storage container 73, and was stored in the aforementioned container consists of this examples 
2 so that it may be supplied by the developer conveyance auger 76 currently supported by the auger axis 
of rotation 74 and this. The aforementioned auger axis of rotation 74 is connected to the clutch 62 and 
the motor for developers through the gear G4 of the heel, and when a clutch 62 is ON, rotation of the 
aforementioned motor is transmitted through the aforementioned gear G4. 

[0036] The developer newly suppUed by this example 2 by the above-mentioned composition is stirred, 
and is conveyed by the development roll RO. This developer is adsorbed on the front face of 
development sleeve ROb by the pickup magnetic pole Nl of magnet roll ROa. The developer with which 
it adsorbed is carried to the development field Q2, and develops the electrostatic latent image on the 
image support 16 in a toner image. The developer which remains on development sleeve ROb exfohates 
from development roll RO front face by the pick-off magnetic pole N3 after a development process end. 
The solenoid for developer discharge which is not illustrated by the solenoid drive circuit 69 for 
developer discharge controlled by KOTORORA C operates, and the shutter 68 for developer discharge 
opens. The developer which exfoliated from the aforementioned developer exhaust port 67 by this is 
discharged. Thus, the developer exhaust port 67 is near the pick-off magnetic pole N3 of magnet roll 
ROa, and since it is formed in development container 41 outer wall of the lower part of the development 
roll RO, after the developer supplied newly is taken up on the 1-time or more development roll RO and is 
used for a development process, it is discharged from the developer exhaust port 67. Therefore, the 
carrier or developer just supplied can prevent being discharged from a developer exhaust port as it is. 
[0037] (Example of change) Although the example of this invention was explained in fiill detail above, 
this invention can make various change within the limits of the summary of this invention which is not 
limited to the aforementioned example and indicated by the claim. The change example of this invention 
is illustrated below. , . • jj - • 

(HOI) this invention can be applied to an analog copying machine, a printer, facsimile, etc. m addition to 

a digital copier. 

(H02) Instead of one developer storage container 64 which held the high concentration developer with 
high toner concentration constituting a developer storage container in each aforementioned example, it is 
possible for two storage containers, a toner storage container and a carrier storage container, to 
constitute, and to control supply of a toner and a carrier separately. Moreover, it is also possible to 
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constitute the aforementioned developer storage container with two containers, a container and a toner 
storage container, which stored the high concentration developer with high toner concentration. 
(H03) this invention can also arrange a paddle between a development roll and the 1st conveyance 
member. 

(H04) forming the developer stay section and developer exhaust passage of this invention in one with 
the container outer wall of a development container ****-- or the aforementioned container outer wall - 
- receiving — desorption — forming easily is possible 

(H05) The developer exhaust port of this invention can also be prepared in the lower part of a 
development container outer wall instead of preparing in the upper part side of a development container 
outer wall. Moreover, the developer stay section is omissible. 
[0038] 

[Effect of the Invention] The developer of the above-mentioned this invention can do the following 
effect so. 

(EOl) It can prevent that the developer newly suppUed instead of the degradation developer is 
discharged, and a degradation developer and a new developer can be replaced good. Therefore, it is 
stabilized, a fixed electrification performance can be maintained and high definition can be maintained. 



[Translation done.] 
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